Identification of a novel peptidoglycan hydrolase CwlM in Mycobacterium tuberculosis.
Mycobacterium tuberculosis is a major global pathogen whose threat has increased with the emergence of multidrug-resistant strains. The cell wall of M. tuberculosis is thick, rigid, and hydrophobic, which serves to protect the organism from the environment and makes it highly impermeable to conventional antimicrobial agents. There is little known about cell wall autolysins (also referred to as peptidoglycan hydrolases) of mycobacteria. We identified an open reading frame (Rv3915) in the M. tuberculosis genome designated cwlM that appeared consistent with a peptidoglycan hydrolase. The 1218-bp gene was amplified by PCR, cloned and expressed in E. coli strain HMS174(DE-3), and its gene product, a 47-kDa recombinant protein, was purified and partially characterized. Purified CwlM was able to lyse whole mycobacteria, release peptidoglycan from the cell wall of Micrococcus luteus and Mycobacterium smegmatis, and cleave N-acetylmuramoyl-L-alanyl-D-isoglutamine, releasing free N-acetylmuramic acid. These results indicate that CwlM is a novel autolysin and identify cwlM as the first, to our knowledge, autolysin gene identified and cloned from M. tuberculosis. CwlM offers a new target for a unique class of drugs that could alter the permeability of the mycobacterial cell wall and enhance the effectiveness of treatments for tuberculosis.